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Introduction 

The questions in this booklet are from the January 2019 Form 1 Mathematics 30-1 Diploma 
Examination. Teachers may wish to use these questions in a variety of ways to help students 
develop and demonstrate an understanding of the concepts described in the Mathematics 30-1 
Program of Studies. This material, along with the Program of Studies, Information Bulletin, and 
Assessment Standards and Exemplars, can provide insights that assist with decisions about 
instructional planning. 

These questions are released in both English and French by the Provincial Assessment Sector. 

For further information, contact 

Delcy Rolheiser, Mathematics 30-1 Exam Manager, at 
780-415-6181 

Delcv.Rolheiser@aov.ab.ca . or 

Jessica Handy, Mathematics 30-1 Examiner, at 
780-422-4327 

Jessica. Handv@aov.ab.ca . or 

Deanna Shostak, Director, Diploma Examinations, at 
Deanna.Shostak@Qov.ab.ca . or 

Provincial Assessment Sector at (780) 427-0010. 

To call toll-free from outside Edmonton, dial 310-0000. 

Additional documents 

The Provincial Assessment Sector supports the instruction of Mathematics 30-1 with the 
following documents available online. 

• Mathematics 30-1 Information Bulletin 

• Mathematics 30-1 Assessment Standards and Exemplars 

• Mathematics 30-1 Released Materials 

• Mathematics 30-1 Written-Response Information 

• School Reports and Instructional Group Reports (Detailed statistical information is provided 
on provincial, group, and individual student performance on January and June diploma 
examinations.) 
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Mathematics 30-1 Diploma Examination 
January 2019 Form 1 - Item Information 

The following tables give the results for the machine-scored and written-response questions 
released from the examination. For each question, the table also gives the correct response, the 
topic, the outcome, the cognitive level, and the assessment standard. 


Topics 


Cognitive Levels 

Standards 

RF 

Relations and Functions 

Conceptual 

Acceptable 

TRIG 

Trigonometry 

Procedural 

Excellence 

PCBT 

Permutations, Combinations, 
and Binomial Theorem 

Problem Solving 



Question 

Diff.* 

Key 

Topic 

Outcome 

Cognitive Level 

Standard 

MCI 

83.7% 

B 

RF 

2 

Procedural 

Acceptable 

MC2 

86.3% 

D 

RF 

3, 5 

Conceptual 

Acceptable 

MC3 

83.8% 

D 

RF 

3 

Conceptual 

Acceptable 

MC4 

84.9% 

C 

RF 

4 

Procedural 

Excellence 

MC5 

66.0% 

B 

RF 

5 

Conceptual 

Acceptable 

MC6 

53.5% 

C 

RF 

6 

Conceptual 

Excellence 

MC7 

77.6% 

A 

RF 

6, 9 

Problem Solving 

Acceptable 

NR1 

56.2% 

135 

RF 

7 

Problem Solving 

Acceptable 

MC8 

75.0% 

B 

RF 

7,8 

Problem Solving 

Acceptable 

MC9 

56.9% 

C 

RF 

8 

Procedural 

Acceptable 

NR2 

54.1% 

6.25 

RF 

9 

Problem Solving 

Excellence 

MCI 0 

75.8% 

A 

RF 

10 

Problem Solving 

Acceptable 

NR3 

45.4% 

5.95 

RF 

10 

Problem Solving 

Acceptable 

MC11 

86.5% 

B 

RF 

11 

Procedural 

Acceptable 

MC12 

68.5% 

A 

RF 

12 

Problem Solving 

Acceptable 

NR4 

56.9% 

28 

RF 

12 

Procedural 

Acceptable 
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Question Diff. 


Key 


Topic Outcome Cognitive Level Standard 


MC13 

63.9% 

A 

RF 

13 

Conceptual 

Acceptable 

NR5 

81.5% 

2.25 

RF 

14 

Conceptual 

Acceptable 

MC14 

52.5% 

D 

RF 

1, 14 

Problem Solving 

Excellence 

MC15 

81.8% 

C 

TRIG 

1 

Procedural 

Acceptable 

MCI 6 

71.4% 

B 

TRIG 

2 

Conceptual 

Acceptable 

NR6 

39.9% 

15 

TRIG 

2 

Problem Solving 

Acceptable 

MC17 

76.7% 

D 

TRIG 

3 

Conceptual 

Acceptable 

MCI 8 

67.2% 

A 

TRIG 

3, 6 

Problem Solving 

Excellence 

MCI 9 

77.0% 

B 

TRIG 

4 

Conceptual 

Acceptable 

MC20 

61.9% 

A 

TRIG 

4 

Problem Solving 

Acceptable 

NR7 

76.9% 

132 

TRIG 

6 

Problem Solving 

Acceptable 

MC21 

47.5% 

C 

TRIG 

6 

Procedural 

Excellence 

MC22 

68.6% 

B 

PCBT 

2 

Conceptual 

Acceptable 

MC23 

70.5% 

D 

PCBT 

3 

Problem Solving 

Acceptable 

MC24 

71.3% 

D 

PCBT 

4 

Procedural 

Acceptable 

NR8 

54.1% 

34, 43 

PCBT 

4 

Conceptual 

Excellence 


‘Difficulty—percentage of students answering the question correctly 
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Question 

Average 

Raw 

Score 

Key 

Topic 

Outcome 

Conceptual 

Level 

Standard 

WR1 

3.2/5 

See 

Sample 

Solution 

RF 

1 

Conceptual, 

Procedural 

Acceptable, 

Acceptable 

WR2 

2.6/5 

See 

Sample 

Solution 

TRIG 

5, 1 

Procedural, 

Conceptual 

Excellence, 

Acceptable 

WR3 

3.1/5 

See 

Sample 

Solution 

PCBT 

3, 1,2 

Procedural, 

Problem 

Solving 

Acceptable, 

Acceptable 
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Mathematics 30-1 Diploma Examination 
January 2019 Form 1 - Released Items 


1 . 


The point P( 3, 8 ) is on the graph of y = b x , where b> 1. The corresponding point, P', 
on the graph of 3 ; + 3 = b x + 1 is 


A. 

( 2 , 11 ) 

B. 

(2, 5) 

C. 

(4,11) 

D. 

(4, 5) 


Use the following information to answer question 2. 

The function y =f(x) has a domain of jx 2 < x < 6 , x e i?| and a range of 
[>’ |-4 < y < 8 , y e i?|. The function undergoes the transformation y — ~f[^f x 

2. The domain and range of the transformed function are shown in row 


Row 

Domain 

Range 

A. 

{jc |-12 < jc < -4, xei?} 

{y\-4<y<S, y^R} 

B. 

{x \-6<x< -2, x e R} 

jy -8 < y < 16, y e /?} 

C. 

jx 1 < x < 3, XGi?} 

__ 

OS 

UJ 

VI 

VI 

oo 

1 

D. 

{x 4<x<12, xei?} 

{y\-S<y<4, y^R\ 
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Use the following information to answer question 3. 


The graph of y =f(x) is transformed into the graph of y = g(x), shown below. 


y 



3. An equation for g(x) in terms of f(x) is 

A. g(x) =/( 2x) + 10 

B. g(x) = f(jxj + 10 

C. g(x) = 2f(2x) 

D. g(x) = 2 f{^xj 


4. If Point A(-3, 4) is a point on the graph of y=f(x), then the corresponding image 
point, A', on the graph of y = y/( 3x + 12) — 1 is 


A. 

(3, 1) 

B. 

(3, 7) 

C. 

(-5, 1) 

D. 

(-5, 7) 
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Use the following information to answer question 5. 


The graph of y =f(x) is shown below. 



5 . The number of points that would be invariant when the graph of y =f(x) is reflected in the 
line y = x is 

A. 1 

B. 2 

C. 3 

D. 4 


6. A restriction on the domain of the graph of the quadratic function fix) = a(x - c) + d that 
would ensure the inverse of y = fix) is always a function is 


A. 

x>0 

B. 

x>a 

C. 

x>c 

D. 

x>d 


7 . Given the function fix) = 4^j —16, the y-intercept of the graph of y=f l (x), to the 
nearest hundredth, is 

A. -1.26 

B. -2.52 

C. -9.64 

D. -12.00 
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Numerical Response 


If \og 2 k — 2 and esc 9 — k, where 90° < 0 < 270°, then the value of 0, to the nearest 
degree, is_°. 

(Record your answer in the numerical-response section on the answer sheet.) 


8. If log 3 5 = 3y, log 3 4 = 2x, and log 3 w 2 = 6, then log 3 (l00m 4 ) is equivalent to 


A. 3y + 2x + 6 

B. 6y + 2x + 12 

C. 6y + 2x + 24 

D. 9 y 2 + 2x + 36 


9 . The expression log a b + 41og a (ac) - 4, where a, b, c > 1, written as a single logarithm, is 



C. 


log a {bc 4 ) 


D. log a (bc) 
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Use the following information to answer numerical-response question 2. 


The graph of y = log /; (v + c), shown b 

elow, p 

3 

asses through the points (0, 0) and 



JC 


Numerical Response 



The value of the base, b, to the nearest hundredth, is 


(Record your answer in the numerical-response section on the answer sheet.) 


10 . Given y = ( ? x _ 6) and log a y = x, where a > 1 , the value of x is 

A. 3 

B. -3 

C. 0 and | 

D. — ^ and 2 
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Use the following information to answer numerical-response question 3. 


Joe invested $4 500 at a fixed annual interest rate compounded annually. At the end of 
12 years, the investment has doubled in value. 


Numerical Response 



To the nearest hundredth of a percent, Joe’s investment pays interest at 
compounded annually. 


(Record your answer in the numerical-response section on the answer sheet.) 


%/year 


Use the following information to answer question 11. 


In order to factor the polynomial function p (x) = 3v - 2x - 1 9x - 6, a student determined 
that the function has a zero of x = 3. He then wrote the polynomial as a product of a linear 
factor and a quadratic factor, as shown below, where a, b, and c e /. 

p(x) = (x + a)( 3x 2 + bx + c ) 


11 . Which of the following rows shows the correct values for a and bl 


Row 

a 

b 

A. 

-3 

-11 

B. 

-3 

7 

C. 

3 

-11 

D. 

3 

7 


10 
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Use the following information to answer question 12. 


A particular polynomial function has the following characteristics. 

• A factor of ( x + 2) with multiplicity 3 

• P( 0) = -24 

• A minimum value of -66 

12. For the polynomial function described above, the minimum possible degree is _ i_ 

and the leading coefficient is ii . 

The statement above is completed by the information in row 


Row 

i 

ii 

A. 

4 

positive 

B. 

4 

negative 

C. 

5 

positive 

D. 

5 

negative 
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Use the following information to answer numerical-response question 4. 


The graph of the polynomial function, shown below, has integral x- and y-intcrccpts. The 

a o 'y 

equation of the function can be written in the form p{x) = ax + bx + cx + dx + e, where 
a, b, c,d, e e I. 



Numerical Response 


| In the equation above, the values of a and e are, respectively,_and_ 

(Record both digits of your answer in the numerical-response section on the answer sheet.) 


12 
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Use the following information to answer question 13. 


The graph of y = fix) is shown below. The graph of y = f fix) is to be drawn on the same 
coordinate plane. 


9 

V 


—a\ 

Tb 


13. The graph of the function y = Jfix) will have a domain of i , and there 
are ii invariant points associated with this transformation. 

The statement above is completed by the information in row 


Row 

i 

ii 

A. 

\x\x <—a or x > b, x e /?} 

4 

B. 

\x\x<—a or x > b, x e r} 

2 

C. 

|jc —a < x < b, x e 

4 

D. 

\x —a < x < b, x e R.} 

2 
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Use the following information to answer numerical-response question 5. 


X L — 3x — in 

The vertical asymptote of the graph of the rational function y — —»- ' 

4x — x — 18 

the equation x = k. 


is defined by 


Numerical Response 


The value of k, to the nearest hundredth, is 


(Record your answer in the numerical-response section on the answer sheet.) 


Use the following information to answer question 14. 


The graph of g(x), shown below, can be represented in the form g(x) = —- + c. 

X L? 



The function f(x) is defined by the equation f(x) = v + 3x - 4. 


14. The domain of the function h (x) = (g ° f)(x) will have the restriction 

A. xf6 

B. xfO 

C. xf-4,1 

D. xf—5,2 


14 
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Use the following information to answer question 15. 



A circular carousel has a diameter of 22 m. An adult is standing on the outer edge of the 
spinning carousel. 


15 . The central angle formed when the adult travels 10 m, to the nearest degree, is 


A. 

26‘ 

B. 

38' 

C. 

52‘ 

D. 

63‘ 
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Use the following information to answer question 16. 


Point j is the point at the intersection of the unit circle and the terminal arm of 

angle 0, drawn in standard position, as shown below. 


y 



37T 

16 . If the angle of rotation is changed to become 0 - ^ , then the coordinates of the point 
where the terminal arm intersects the unit circle will be 


A. | 

(l _A\ 

^2’ 

2 / 

B. | 

( 1 y/3\ 
{ 2’ 2 ) 

C. | 

(A _i\ 

^ 2 ’ 

2 J 

D. | 

( l\ 

l 2 ’ 2/ 


16 
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Use the following information to answer numerical-response question 6. 


The point (a, -2a), where a > 0, is the point of intersection between the terminal arm of 
Angle 6, drawn in standard position, and the unit circle. The value of a can be written in the 

YYl 

form —j=, where m and n are single-digit whole numbers. 

Vn 


Numerical Response 


The values of m and n are, respectively,_and_. 

(Record both digits of your answer in the numerical-response section on the answer sheet.) 


6 . 


17 . 


If seed — 

A. 

5 

13 

B. 

13 

5 

C. 

5 

13 

D. 

13 

5 


13 

12 ’ 


where 


3 K 
2 


< 0 < 2k, 


then the value of esc 0 is 


Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 


17 













Use the following information to answer question 18. 


Angles a and /? are drawn in standard position with the point (-7, -4) on the terminal arm 
of Angle a and the point (2, -1) on the terminal arm of Angle /3. 


18. The exact value of tan (O' + fi) is 


A. 


x 

18 


B. 


x 

18 


C. 


3 

2 



18 
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Use the following information to answer question 19. 



An amusement park has two ferris wheels that both load passengers at the bottom, 3 m 
above the ground. Both wheels require 40 seconds to complete one revolution. The larger 
ferris wheel has a diameter of 25 m and the smaller ferris wheel has a diameter of 10 m. 

The height of a passenger on each wheel can be expressed in the form 

h(t) = a cos [/?(/ - c)] + cl, where hit) is the height above the ground in metres t seconds after 

the ride begins. 


25 m 


3 m 

+ 


19. The two parameters that must be different in the two functions are 


A. 

a and 

B. 

a and 

C. 

b and 

D. 

c and 
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Use the following information to answer question 20. 


The average temperature of a particular town in Alberta can be represented by the function 
T = 15.8 sin|-^-(f - 3)j + 5, where T is the average temperature in degrees Celsius and t is 
the time in months after January 1. 


20. The minimum number of months, to the nearest tenth of a month, it takes for the average 
temperature of the town to rise from 5 °C to 15 °C is 


A. 1.3 months 

B. 2.6 months 

C. 3.0 months 

D. 4.3 months 


Use the following information to answer numerical-response question 7. 


Each of the following trigonometric expressions can be simplified to a numerical value, 
where cos 0^0 and sin 0^0. 

Expression 

Trigonometric 

Number 

Expression 

1 

(tan 2 0 - sec 2 d) - 1 

2 

tan (9 cos 0 
sin 0 

3 

Q cs cO 
sec 0 - „ 

cot 0 


Numerical Response 


| Using the expression numbers above, arrange the trigonometric expressions from lowest 
value to highest value. 

Expression Number: _ , _ , and _ 

Lowest value Highest value 

(Record all three digits of your answer in the numerical-response section on the answer sheet.) 
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21. The non-permissible values of x for the identity esc v tan* = sec* are 


A. 

+ 2 mz, n €E / 

B. 

2 + n7Z, n GE / 

C. 


D. 

n7T , n G / 


Use the following information to answer question 22. 


For a team photo, 9 volleyball players are to stand in a line. The photographer will place the 
shortest player at one of the 2 ends of the line and the tallest player in the middle. 


22. The number of possible placements of the players for the photo is 


A. 

5 040 

B. 

10 080 

C. 

20 160 

D. 

80 640 
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Use the following information to answer question 23. 


A circle is drawn with 6 points on its circumference, as shown in the diagram below. 

A student creates polygons with 3 or more sides by connecting the points with straight lines. 



23. The number of polygons that can be created that have at most 4 sides is 


A. 

15 

B. 

20 

C. 

22 

D. 

35 


24. The coefficient of the ninth term in the expansion of (3 jc - l) 10 , written in descending 
powers of x, is 

A. -9 

B. -30 

C. 135 

D. 405 


22 
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Use the following information to answer numerical-response question 8. 


/ 2 1 \ n 

Six statements about the expansion of the binomial lx - ^ - j are shown below. 

Statement 1 

The expansion contains n- 1 terms. 

Statement 2 

The expansion contains n terms. 

Statement 3 

The expansion contains n + 1 terms. 

Statement 4 

The largest exponent on the x variable is In. 

Statement 5 

The largest exponent on the x variable is n. 

Statement 6 

The largest exponent on the x variable is n +2. 


Numerical Response 



The two statements above that are correct are numbered 


and 


(Record both digits of your answer in any order in the numerical-response section on the answer sheet.) 


Written-response question 1 begins on the next page. 
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Use the following information to answer written-response question 1. 


The graphs of two functions, fix) and g(x), are shown below. Three new functions, j(x), 


k{x), and h(x), are defined by j(x) = (f ° g)(x), k(x) 


f(x) 

Si*)’ 


and h(x) = g(x) -f(x). 



Written Response—5 marks 



Determine which function, j(x) or k(x), 


has the larger value when x = 0. [2 marks] 


24 
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b. Sketch the graph of h(x ) on the coordinate plane provided below. Identify the 
coordinates of the y-intercept, and state the domain of the function. [3 marks] 

y 











1U 




















Q . 




























































0 








































4 








































Z‘ 































0 

-i 


-( 









l 


t 


> 


8 

1 






























— Z' 




















A . 




























































—O 








































—o 




















.in 












Coordinates of the y-intercept 


Domain 


Written-response question 2 begins on the next page. 
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Written Response—5 marks 



a. 


Algebraically solve the equation sec 2 9 + sec 9 = 2, where 2k < 9 < 3tt. State the 
solution as exact values. [3 marks] 


26 
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Use the following information to answer the next part of the written-response question. 


Points A, B, and C are on the terminal arms of angles drawn in standard position, as shown 

below. These angles are the solutions for 0 to a single trigonometric equation. 

' 


i*\ 




l 4 \ 


B 

\JL) 




\c 


b. State the general solution for this equation. [2 marks] 


Written-response question 3 begins on the next page. 
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Use the following information to answer written-response question 3. 


Students in a math class are creating and exchanging encoded messages with a partner. 


Written Response—5 marks 



a. 


Given that 630 different pairs of students are possible, algebraically determine the 
number of students in the math class. [3 marks] 


28 
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Use the following information to answer the next part of the written-response question. 


A student is asked to encode the word FACTOR by replacing each letter of the word with 
a different math symbol. There are 10 math symbols available. The student creates a key, a 
list of his letter-symbol replacements, and gives it to his partner to use to decode the word. 


b. Explain how you would determine the number of different keys that can be created for 
the word FACTOR, and determine the number of possible keys using your strategy. 

[2 marks] 
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Written-response Question 1 
Sample Solution 


Use the following information to answer written-response question 1. 


The graphs of two functions, fix) and g(x), are shown below. Three new functions, j (x), 

ftx) 

k(x), and h(x), are defined by j(x) = if 0 g)(x), k(x) = . . and h(x) = g(x) -f(x). 

gw 



Written Response—5 marks 



Determine which function, j(x) or k(x), has the larger value when x = 0. [2 marks] 


A possible solution to part a 


j ( x) = (f° g)(x) k (x) = 

j(x)=[f(g(x))) k(0)= j>§) 

j( 0)=(/(g(0))) m=^ 

j(0) =/(-3) m=j 

7(0) = 1 

The value of j{x) is larger than the value of k{x) when x = Q. 


30 
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b. Sketch the graph of h(x ) on the coordinate plane provided below. Identify the 
coordinates of the y-intercept, and state the domain of the function. [3 marks] 


A possible solution to part b 


X 

oM 

m 

g(x)-m 

(*.y) 

-4 

5 

-2 

7 

(-4, 7) 

-3 

0 

1 

- 1 

(-3,-1) 

-2 

-3 

2 

-5 

(-2,-5) 

-1 

-4 

1 

-5 

(-1,-5) 

0 

-3 

-2 

- 1 

(0,-1) 


-x 



Coordinates of the y-intercept: (0, -1) 

Domain: D: {x \ -4 < x < 0, re/?} or [-4, 0] 


Note: The domain can be written in either full set notation or interval notation. The y-intercept 
must be written as an ordered pair to receive full marks. 
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Specific scoring guide for written-response question 1 

Part a 


Score 

General Description 

Specific Description 

NR 

No response is provided. 


0 

In the response, the student 
does not address the question 
or provides a solution that is 
invalid. 

The response does not contain valid evidence to support the 
calculation of the value of either function when x = 0. 

Note: A statement that j(x) has the larger value without appropriate 
supporting evidence will receive a score of 0. 

0.5 


For example, the student could 

• provide /(0) or g(0) but not proceed with relevant calculation 
steps toward j( 0) or k(0). 

1 

In the response, the 
student demonstrates basic 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a partial 
solution. 

In the response, the student 

• correctly calculates j( 0) or k( 0) with supporting evidence 

OR 

• provides relevant evidence supporting the calculation of j (0) and 

fc(0) but both calculations are incorrect or incomplete (e.g., the 

student correctly identifies/(0) and g (0) but correctly calculates 
g(f(0)) ° r ^ instead). 

1.5 


For example, the student could 

• provide relevant evidence supporting the calculation of j (0) and 
fc(0) but one calculation is incorrect or incomplete 

OR 

• provide relevant evidence supporting the calculation of both j (0) 
and k{ 0) but the same error is correctly carried through both 
calculations (e.g., an incorrect value of g( 0) in both calculations). 

2 

In the response, the student 
demonstrates complete 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a complete 
and correct solution. 

In the response, the student 

• correctly determines, with supporting evidence, which function has 
the larger value when x — 0. 
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Part b 


Score 

General Description 

Specific Description 

NR 

No response is provided. 


0 

In the response, the student 
does not address the question 
or provides a solution that is 
invalid. 

The response does not include a relevant sketch of the graph of h(x) 
or correct information regarding the y-intercept or domain of h(x). 

0.5 


For example, the student could 

• identify the correct coodinates of points that exist on the graph of 
h(x) but a graph is not provided 

OR 

• state the correct domain of h(x). 

1 

In the response, the student 
demonstrates minimal 
mathematical understanding 
of the problem by applying 
an appropriate strategy or 
some relevant mathematical 
knowledge to complete initial 
stages of a solution. 

In the response, the student 

• sketches a partially correct graph of h(x) (at least 2 correct 
features) 

OR 

• identifies the correct coordinates of the y-intercept and states the 
correct domain of h(x). 

1.5 


For example, the student could 

• sketch a partially correct graph of h(x) (2 or 3 correct features) 

• correctly identify the coordinates of the corresponding y-intercept 
or state the corresponding domain of h(x). 

2 

In the response, the 
student demonstrates good 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a partial 
solution. 

In the response, the student 

• accurately sketches the graph of h(x ) (all 4 features) 

OR 

• sketches a partially correct graph of h(x) (2 correct features) 

• identifies the correct coordinates of the corresponding y-intercept 
and states the correct corresponding domain. 

2.5 


For example, the student could 

• accurately sketch the graph of h(x) and identify the correct 
y-intercept or state the correct domain of the function 

OR 

• sketch a partially correct graph of h(x) (3 correct features) and 
identify the correct corresponding y-intercept and domain. 

3 

In the response, the student 
demonstrates complete 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a complete 
and correct solution. 

In the response, the student 

• accurately sketches the graph of h(x), identifies the location of 
the y-intercept, and uses appropriate notation to state the correct 
domain of the function. 


Note: Correct features of the sketch are: a parabolic shape, a minimum at approximately (-1.5, -5.5), correct (and 
clearly indicated) end points, and at least 1 other correctly placed point. 
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Written-response Question 2 
Sample Solution 


Written Response—5 marks 

— 



a. 


Algebraically solve the equation sec 2 0 + sec 9 = 2, where 2k < 9 < 3k. State the 
solution as exact values. [3 marks] 


A possible solution to part a 


sec 2 9 + sec 9 - 2 = 0 
(sec 9 + 2 ) (sec 9 - 1) = 0 

I i 


Therefore, sec 0 + 2 = 0 or sec 0-1=0 


sec 0 = -2 or sec 0=1 


cos 9 = ~2 or cos0 = 1 

Q 2k 4k n A 
0 = -y- or 0 = 0 


In the domain 2k < 0 < 3tt, 


0 = + 2^" and 0 = 0 + 2^" 

0 = y ^ and 9 = 2k 


The solutions to the equation are 0 = 2k and 0 


8tt 
3 ' 
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Use the following information to answer the next part of the written-response question. 


Points A, B, and C are on the terminal arms of angles drawn in standard position, as shown 

below. These angles are the solutions for 0 to a single trigonometric equation. 

' 


i*\ 




l 4 \ 


B 

\JL) 




\c 


b. State the general solution for this equation. [2 marks] 


A possible solution to part b 


3 j[ 17L 

The three points are on the terminal arms of 0 — ^ , TZ and ^ . These angles represent 
the solutions to the equation in the domain 0 < 9 < 2k. 


As and have a difference of K, the general solution is: 

377 " 

0 = + nK, 9 = nK + 2nK, n & I 

Note: The general solution can be written as three separate statements. 
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Specific scoring guide for written-response question 2 

Part a 


Score 

General Description 

Specific Description 

NR 

No response is provided. 


0 

In the response, the student 
does not address the question 
or provides a solution that is 
invalid. 

The response does not contain valid algebraic steps that would lead 
to the correct solutions of the equation. 

Note: A correct answer achieved through a non-algebraic process 
will receive a score of 0. 

0.5 


For example, the student could 

• complete one correct step in an attempt to determine the first- 
degree factors of the equation algebraically but not arrive at the 
correct factors. 

1 

In the response, the student 
demonstrates minimal 
mathematical understanding 
of the problem by applying 
an appropriate strategy or 
some relevant mathematical 
knowledge to complete initial 
stages of a solution. 

In the response, the student 

• uses an algebraic process to determine the correct first-degree 
factors of the equation. 

1.5 


For example, the student could 

• use an algebraic process to determine the correct first-degree 
equations (in terms of sec 6 or cos0J resulting from first-degree 
factors of the equation. 

2 

In the response, the 
student demonstrates good 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a partial 
solution. 

In the response, the student 

• uses an algebraic process to determine the correct solutions, in 
radians, to the equation for the domain 0 < 6 < 2 K 

OR 

• uses a correct algebraic process to determine the corresponding 
solutions from incorrect first-degree factors or equations for the 
domain 2 K < 9 < 3tt 

OR 

• uses a correct algebraic process to determine the correct solution 
from one correct first-degree factor or equation for the domain 

2 k<9< 3 n. 

2.5 


For example, the student could 

• use an algebraic process to determine the correct solutions 
resulting from the correct first-degree equations but include one 
solution that is incorrect or outside the domain 

OR 

• use a correct algebraic process to determine the correct solutions, 
in degrees, to the equation for the domain 360° < 9 < 540°. 

3 

In the response, the student 
demonstrates complete 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a complete 
and correct solution. 

In the response, the student 

• uses an algebraic process to determine the correct solutions, in 
radians, to the equation for the domain 2 TZ < 9 < 3 it. 
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Part b 


Score 

General Description 

Specific Description 

NR 

No response is provided. 


0 

In the response, the student 
does not address the question 
or provides a solution that is 
invalid. 

The response does not contain valid components of a general 
solution for the equation. 

0.5 


For example, the student could 

• identify any solution illustrated in the diaqram for the domain 

0 < <9 < 2 k. 

1 

In the response, the 
student demonstrates basic 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a partial 
solution. 

In the response, the student 

• creates a general solution for the equation but the statements 
include an incorrect period, include values that are not solutions, 
or do not include “6 =” 

OR 

• creates a correct general solution for one of the three angles 
illustrated in the diagram. 

1.5 


For example, the student could 

• create a general solution for the equation but a key element of the 
notation is incorrect (e.g., the number system has been omitted) 

OR 

• create a correct general solution for two of the three angles 
illustrated in the diagram. 

2 

In the response, the student 
demonstrates complete 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a complete 
and correct solution. 

In the response, the student 

• identifies a correct and complete general solution for the equation. 


Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 


37 














Written-response Question 3 
Sample Solution 


Use the following information to answer written-response question 3. 


Students in a math class are creating and exchanging encoded messages with a partner. 


— 

Written Response—5 marks 



a. 


Given that 630 different pairs of students are possible, algebraically determine the 
number of students in the math class. [3 marks] 


A possible solution to part a 


,A 

n\ 

(n - 2)!2! 

n(n - 1 )(n - 2)! 
in- 2)121 

n(n - 1) 
2 

n(n - 1) 
n 2 -n- 1 260 
(n - 36 ){n + 35) 


630 

630 

630 

630 
1 260 
0 
0 


n = 36 and n = - 35 

It is not possible to have a negative number of students so n = -35 is an extraneous 
solution. There are 36 students in the math class. 
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Use the following information to answer the next part of the written-response question. 


A student is asked to encode the word FACTOR by replacing each letter of the word with 
a different math symbol. There are 10 math symbols available. The student creates a key, a 
list of his letter-symbol replacements, and gives it to his partner to use to decode the word. 


b. Explain how you would determine the number of different keys that can be created for 
the word FACTOR, and determine the number of possible keys using your strategy. 

[2 marks] 


A possible solution to part b 


Each letter is different and needs to be assigned one symbol. Each symbol must be used 
only once; otherwise, the key will not work. 

Possible Solution 1: 

The fundamental counting principle can be used to assign a symbol to each letter in a 
specific order. There are 10 symbols available for the F, 9 symbols available for the A, and 
so on... 

10 • 9_* 8_« 7_* 6_* 5_= 151 200 

F ACTOR 

There are 151 200 different keys. 

Possible Solution 2: 

Because the symbols will be arranged in a definite order as they are assigned to the letters, 
the problem can be solved using permutations. There are 10 symbols in total and 6 of the 
symbols will be assigned to a letter. 

i 0 P 6 =151200 

There are 151 200 different keys. 

Possible Solution 3: 

Because 6 symbols are being chosen from the set of 10, the first part of the problem can be 
solved using combinations. Once the symbols are chosen, they must then be assigned to a 
specific letter in the word and the number of possible assignments of the selected symbols 
can be found using the fundamental counting principle. 

10 C 6 x6! = 151 200 

There are 151 200 different keys. 
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Specific scoring guide for written-response question 3 

Part a 


Score 

General Description 

Specific Description 

NR 

No response is provided. 


0 

In the response, the student 
does not address the question 
or provides a solution that is 
invalid. 

The response does not contain valid algebraic solution steps that 
would lead to the correct number of students in the math class. 

Note: A response with the correct number of students without 
supporting evidence will receive a score of 0. 

0.5 


For example, the student could 

• complete at least one correct step in an algebraic process but not 
correctly simplify the factorial notation. 

1 

In the response, the student 
demonstrates minimal 
mathematical understanding 
of the problem by applying 
an appropriate strategy or 
some relevant mathematical 
knowledge to complete initial 
stages of a solution. 

In the response, the student 

• completes some correct simplification steps in an algebraic 
process but does not arrive at the correct quadratic equation; the 
solution is incomplete. 

1.5 


For example, the student could 

• complete correct simplification steps in an algebraic process to 
determine the correct quadratic equation 

OR 

• complete correct simplification steps in an algebraic process to 
determine the correct quadratic expression and provide the correct 
solution using a non-algebraic process. 

2 

In the response, the 
student demonstrates good 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a partial 
solution. 

In the response, the student 

• completes correct simplification steps in an algebraic process 
to determine the correct quadratic equation; the solution is 
incomplete or incorrect due to an error solving the quadratic 

OR 

• completes correct simplification steps in an algebraic process to 
determine the correct quadratic equation; the quadratic equation 
is correctly solved using a non-algebraic process. 

2.5 


For example, the student could 

• determine the correct number of students in the math class using a 
correct algebraic process but the extraneous solution is not clearly 
identified or explained. 

3 

In the response, the student 
demonstrates complete 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a complete 
and correct solution. 

In the response, the student 

• determines the correct number of students in the math class using 
a correct algebraic process and clearly identifies and explains the 
extraneous solution. 


40 


Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 
















Part b 


Score 

General Description 

Specific Description 

NR 

No response is provided. 


0 

In the response, the student 
does not address the question 
or provides a solution that is 
invalid. 

The response does not contain a description of a valid solution 
strategy or the correct number of keys. 

0.5 


For example, the student could 

• provide a partial description of a solution strategy that would lead 
to the correct solution 

OR 

• state the correct number of encryption keys with no supporting 
evidence. 

1 

In the response, the 
student demonstrates basic 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a partial 
solution. 

In the response, the student 

• provides a full description of a solution strategy that would lead to 
the correct solution 

OR 

• determine the correct number of keys (supported with 
mathematical evidence). 

1.5 


For example, the student could 

• fully describe a solution strategy that would lead to the correct 
solution and state the number of keys but the answer is not 
supported with evidence 

OR 

• fully describe a solution strategy that would lead to the correct 
solution and calculate the number of keys but the answer is 
incorrect (supporting evidence is correct) 

OR 

• provide a partial description of a solution strategy that would lead 
to the correct solution and provide the correct number of keys with 
supporting evidence. 

2 

In the response, the student 
demonstrates complete 
mathematical understanding 
of the problem by applying 
an appropriate strategy 
or relevant mathematical 
knowledge to find a complete 
and correct solution. 

In the response, the student 

• fully describes a solution strategy that would lead to the correct 
solution and correctly calculates the number of keys (supported 
with evidence). 
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Examples of the Standards for 
Students’ Work 

This section provides sample student responses and scoring rationales as they relate to the 
general scoring guide. These examples are intended to inform teachers and students of how 
the scoring guide is applied to specific questions and to provide examples of Mathematics 30-1 
work that meet or exceed the acceptable standard for student achievement. Teachers and 
students should note that directing words are bolded in written-response questions on 
diploma examinations. A list of these directing words and definitions can be found in the 
Mathematics 30-1 Information Bulletin. 
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Sample response 1 


Use the following information to answer written-response question 1. 


The graphs of two functions, / 

k(x), and h( x), are defined by 

: 

x) and g(x), are shown below. T 

j(x) = (f ° g)(x), k(x) - , and 

: 

iree new functions, j(x), 

h(x) = g(x)-f(x). 
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Written Response—5 marks 


1. a. Determine which function, j (x) or k(x), has the larger value when x = 0.[2 marks] 



; 1 _ 

3 

Nhen x j S substitute! uJ'I'h 0 , j(£) cohich ' > Q 

OompOS'^On of CjU) inh) f(z) hot Th f I Qifr l ' aiuf 

or I compared tlx Inchon of Ur) which ,s 

a d.wMon of fCr) bj $<■*> $">«■ the vc>llK 

of 2/J. ■)(*') hat the laojtr voluo oohtn ZOO 
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b. Sketch the graph of h(x) on the coordinate plane provided below. Identify the 
coordinates of the y-intercept, and state the domain of the function. [3 marks] 



h(x) 


cj(*y ft*) 


rr-x’) : 

D '• [-4, 


Coordinates of the y-intercept 


[0 j) 


0--C-M .°] 



Domain 

40 

t'R.} 

r 

a'*'* 

f c*f) 

ht;f) rgCO 

-H 

5" 

-2 

5-C-O = 7 

'3 

0 

1 

0 - (-0 : 1 

-1 

-3 

z 

-3 _ Z - -5 

- 1 

- 1 / 

1 

- if - 1 - ' 2 

0 

i 

1 

-3 

i/ndfpi nfd 
i/ndU fined 

-2 

-3- (-2) z -1 


Total Score - 4 marks 

Rationale 

Part a: 2 marks 

Part b: 2 marks 

In part a, the complete and correct calculations for j( 0) and 
k( 0) are provided. The response also clearly indicates which 
function is larger when x = 0. In part b, a sketch of h(x ) with 

2 correct features (correct and clearly indicated endpoints 
and at least 1 other correctly placed point) is provided. 

The response also contains the correct coordinates of the 
y-intercept and domain. 
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Sample response 2 


Use the following information to answer written-response question 1. 


The graphs of two functions, f(x) and g(x), are shown below. Three new functions, j(x), 
k(x), and h(x), are defined by j (x') = (f ° g)(x), k(x) = ^^, and h(x) = g(x) -f(x). 



Written Response—5 marks 


1. a. Determine which function, j(x) or k(x), has the larger value when x = 0. [2 marks] 

ft*? 


f'g 

- f CqCi )) 
jlo)* 
r f 

; I 


MO 


-f (0} 

_ 2- 

T 


6 


i' 




/>i 

* 

] lo) y klo') 
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b. Sketch the graph of h(x) on the coordinate plane provided below. Identify the 
coordinates of the y-intercept, and state the domain of the function. [3 marks] 



Coordinates of the y-intercept. 


(o, -/; 


Domain. 


■% I It < 0 , -X it ft. 


1 




_ c- >) - ' I 
- *f- l - ~ 5 
~ i - i - - 5 

0 - i -- - I 

$-('>) z 7 


Total Score - 4.5 marks 

Rationale 

Part a: 2 marks 

Part b: 2.5 marks 

In part a, the complete and correct calculations for j (0) 
and k{ 0) are provided. The response also clearly indicates 
which function is larger when x = 0. In part b, a sketch of 
h(x) with 3 correct features is provided. Even though the 
response contains the correct corresponding coordinates of 
they-intercept and domain, the sketch does not illustrate two 
correct endpoints, so the response does not receive full marks. 
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Sample response 3 


Use the following information to answer written-response question 1. 



J 


| 1. | a. Determine which function, j(x) or k{x), has the larger value when jc = 0. [2 marks] 

U)= f (ate)) kfco)- {fel 


j(o^ -3 


hoy 


t) 


)<^3t) has 2 larger value a+ ^=0 

because rf's 
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b. Sketch the graph of h(x) on the coordinate plane provided below. Identify the 
coordinates of the y-intercept, and state the domain of the function. [3 marks] 



Coordinates of the y-intercept 



Domain 


jxj o \ 


Total Score - 2.5 marks 

Rationale 

Part a: 1 mark 

Part b: 1.5 marks 

In part a, the response contains the correct calculation for 
k{ 0) with supporting evidence. In part b, a sketch of h(x ) with 

3 correct features is provided. The response also contains 
the correct coordinates of the y-intercept but, as the domain 
is incomplete, the response does not meet the criteria for the 
benchmark score of 2. 
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Sample response 4 


Written Response—5 marks 


| 2. | a. Algebraically solve the equation sec 2 9 + sec 6 = 2, where 2k <9 < 3k. State the 
solution as exact values. [3 marks] 

0 t sec $ - x 
se + sec 9 -i c o 

(szc6 + x) c secS -I ) ~ o 


Se i 9 

i 


-X 

-x 



6 x 


i t ^ 


Seed ~ | 


6«ie 


= r °id 


\\V'° 


\76-t i4y 


iec 1 # t Sec? - i 
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Use the following information to answer the next part of the written-response question. 


Points A, B, and C are on the terminal arms of 
below. These angles are the solutions for 6 to a 

A. 

/ 

f 4 \ 

angles drawn in standard position, as shown 
single trigonometric equation. 

t 

B 

r — jp" i- '■x 

\c 


b. State the general solution for this equation. [2 marks] 


? 0 m t 

A 

. (9 

^ -Y - 0-r 

P o fi\ 6 



(? 

- "if - ^ 




9- 

w 




- "t- 



C : 

e 

■V 

- LIT - Tf 




A 

-PY 




V 

- ^ 


?o A 

l 

e - 

- -52? + 

/ * £ i 

Po I'-At B 

: 

e : 

- *V -p v/vAr , 

r> el 

Point C 



4p + mil' , 

'A 61 


Total Score - 5 marks 

Rationale 

Part a: 3 marks 

Part b: 2 marks 

In part a, the response contains the correct solutions to the 
first-degree factors of the given trigonometric equation for the 
domain 2k < 6 < 3tt. In part b, the response addresses all 

3 angles in the diagram and includes a correct general solution 
for each using the proper notation. 
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Sample response 5 


Written Response—5 marks 


| 2. | a. Algebraically solve the equation sec 2 9 + sec 0 = 2, where 2k <8 < 37T. State the 
solution as exact values. [3 marks] 


reference- ckiacjIc 

2 = scc 2 £+ Sec %~ 

0 =■ s ec L 6 + saf) - z 


/- 





'Z'Tl 


0 - (sec# -*■ Z ) (W# - | ) 

SecO = -2 secO = | 


CO50 

COS-6-- - *2 / 

-<x- cosHX 




' cos-6 ~ 1 
cosB - I 

<Z ' ) 

cC-O 

^ O^-2-rr^ 0+2TT-nr 
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Use the following information to answer the next part of the written-response question. 


Points A, B, and C are on the terminal arms of angles drawn in standard position, as shown 
below. These angles are the solutions for 6 to a single trigonometric equation. 



b. State the general solution for this equation. [2 marks] 

-©■= 2? -+ Hir n 6 r \ 

H ' ' ■ \ 

\ 

. «-= h £r I 


Total Score - 4.5 marks 

Rationale 

Part a: 2.5 marks 

Part b: 2 marks 

In part a, the correct solutions to the first-degree factors of the 
given trigonometric equation for the domain 2tz <0< 37r 
are provided. The inclusion of an incorrect value in the final 
answer indicates that the student does not have complete 
mathematical understanding of the problem. In part b, the 
response includes a general solution that addresses all 

3 angles in the diagram using the correct notation. 
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Sample response 6 


Sow CW 


Written Response—5 marks 



a. 


Algebraically solve the equation sec 2 # + sec 
solution as exact values. [3 marks] 


9 = 2, where 2it<8< 37T.^State the 


See^e , Sec 9 - Q 
sec0-a ? o 

(sece -))[Sec@ 

0 - 1 

0 '2 


A 



CD'S 0 "H 
0 * 1 



B - Q^\ , 3^ 

| 0 - \\^\ 

3 > T , 3 
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Use the following information to answer the next part of the written-response question. 


Points A, B, and C are on the terminal arms of 
below. These angles are the solutions for 6 to a 

^ V 

A 

l f 

/ 4 \ 

angles drawn in standard position, as shown 
single trigonometric equation. 

*~b r~ 

\ n t 

\4/ 

_ 



Total Score - 3.5 marks 

Rationale 

Part a: 2 marks 

Part b: 1.5 marks 

In part a, the correct solutions to the first-degree factors of the 
given trigonometric equation for the domain 2k < 0 <37T are 
provided. However, because the solution also includes values 
not in the required domain and an incorrect value within the 
required domain, the response cannot be awarded more than 
the benchmark score of 2. In part b, the response includes 
a general solution that addresses only 2 of the angles in the 
diagram. 
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Sample response 7 


Written Response—5 marks 


s 


| 2. | a. Algebraically solve the equation sec 2 0 + sec 9 = 2, where 2 n< 6< 3 k. State the 

? T r solution as exact values. [3 marks] 

- 

S£C 0- I 


" oKt 


C 


Cose 


\ XCO<9 

j: O' 


sUe-.X 

(p5 0 C&30-I 

16+ A - e (9: , r\ £ ~H 


A a +- A - 9 l 

-3 '9 

A-9 - o 

O+iRM^ 0 

A:'5 A; | 



5cc© ~ - 

\!/ 

I I 1 "” 1 * xt“' s 

j _L_ 

*\CoS© 

I ~ -9 [co^o) 
r a 

Cos Ox ^ 

do^-sr't 

3 1 3 :« + 1 - 22 

rtsfotViOh li 1 ^ wt £ 
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Use the following information to answer the next part of the written-response question. 


Points A, B, and C are on the terminal arms of 
below. These angles are the solutions for 0 to a 

■ 

A. 

f 

< 4 \ 

angles drawn in standard position, as shown 
single trigonometric equation. 

i 

B 

\ X f 

\4/ 


b. State the general solution for this equation. [2 marks] 

Y ' rtf L 

3 n _ |£ 7 rr 2 rr qn 

M M *-i — —• — 

LC-. 7tr 11 L| H 

L \ H ' 1 



Total Score - 3.5 marks 

Rationale 

Part a: 2 marks 

Part b: 1.5 marks 

In part a, only the correct solutions to the first-degree 
factors of the given trigonometric equation for the domain 

0 < 9 < 27t are provided. In part b, the response includes 
a general solution that addresses only 2 of the angles in the 
diagram. 
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Sample response 8 


Use the following information to answer written-response question 3. 


Students in a math class are creating and exchanging encoded messages with a partner. 


Written Response—5 marks 



a. 


Given that 630 different pairs of students are possible, algebraically determine the 
number of students in the math class. [3 marks] 


Let -the number in -HieimcHh doS5 be_r\. 


To m tte number J po^ibte -fairs cf 2, 

Choc&£ 2. v3 usi'(^ CorntTdaJttmS, 

There are 6So <i<$ere/\T 


A C z. - 


nCr - 


n 


ovrxn. 

nl 


nCz - 


Cn- 2 )! 2.1 


- <330 


TTdl 2-' 


- <33o 


nCrv-O 

a .' 

nCKi-0 ■= <^30 x 2 \ 


nOo-O = 1 2-bo 

- 0 

(A-SCOC^T 35)^0 

A - 3G or n - -33 

Ae-Hv'-s dees itcrf tuork. ftsr The Ccw^TXb 
bercivSc -ft'cce. cO./t ^ ct te a nenmue 
A wn ber cT STDcfe. C A, 

Thrre. 30 'ftudcAts (a the dass " j 
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Use the following information to answer the next part of the written-response question. 


A student is asked to encode the word FACTOR by replacing each letter of the word with 
a different math symbol. There are 10 math symbols available. The student creates a key, a 
list of his letter-symbol replacements, and gives it to his partner to use to decode the word. 


b. Explain how you would determine the number of different keys that can be created for 
the word FACTOR, and determine the number of possible keys using your strategy. 

[2 marks] 

Ttere are 10 moth sqmbds to ctae fiw\, 0/tt dltefe m b letter 
Ift'thc FACTOR 

(o •5t|!V\(col-s rvead -to be cIoosca , 

-iVtiO pdntj 1 am oo\^ ahcfcxa'cQ (b ZfmbtFs "ftom lo, O-Aci dhe 
order U chbdSS -fhervi 1M docs /lof B\atf-er. 
to -the number cP possible omP ctocsiwa GiTov^at 
lo, do loCfc . ^ 


frficr ctong -ffc (cfe, Z need io afrqfar -thou io roch 

(^pce=&xr cx fetter tvi txrd TACOoR , 

Bettuse. eoch fetter fs on^ue, Xte orderX arraf\c^ iW 
rvotet nvcdieT, 

■I ted i rttcuicje Ite otx symbols Z) Oodv ^ ivaHves aoiX^ 
letter. fW possible c?r\aiigenwns tor <b Heinz ? do gRo 
3ecaif£ x need choo'se Tke letter-s and. o/^vxge 
tW ? 1 fvud-Hp^ He number oFposZble oujrcc.ocs -fer 
H\e 2 together ; IoCg x g<?& and jrr -tic AaoA acw 


loCfo kqP& -151200 



Total Score - 5 marks 

Rationale 

Part a: 3 marks 

Part b: 2 marks 

In part a, the response illustrates a valid algebraic process to 
determine the correct number of students in the class. The 
response also clearly identifies and explains the extraneous 
solution. In part b, the response includes a full explanation 
which addresses the requirement to select and arrange 

6 unique math symbols and the correct number of keys. 
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Sample response 9 


Use the following information to answer written-response question 3. 


Students in a math class are creating and exchanging encoded messages with a partner. 


Written Response—5 marks 



a. 


Given that 630 different pairs of students are possible, algebraically determine the 
number of students in the math class. [3 marks] 





(oZO 








_ r .^- in - wue? 


3C ~ 

1 'ocH 

-1_ 


Itn 
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Use the following information to answer the next part of the written-response question. 


A student is asked to encode the word FACTOR by replacing each letter of the word with 
a different math symbol. There are 10 math symbols available. The student creates a key, a 
list of his letter-symbol replacements, and gives it to his partner to use to decode the word. 


b. Explain how you would determine the number of different keys that can be created for 
the word FACTOR, and determine the number of possible keys using your strategy. 

[2 marks] 

- Pul Co littts lo repress i3(k le-Hev 

- WrAe k/5 m eacK - represent 

Wo wjawi smWs chcoie ^ 

lor each Bfer c* CACT0i\, 

Ho 5j.ll 

^V/ferf 



jOkS V5x7 5 

r /v c t o r r 


1 51100 ifejS 


Total Score - 3 marks 

Rationale 

Part a: 2 marks 

Part b: 1 mark 

In part a, the response includes valid algebraic steps to 
determine the correct resulting quadratic equation but the 
solution is incorrect due to an error in solving the quadratic. 

In part b, the response includes the correct number of keys. 

Even though the explanation describes the mechanics of 
finding the number of keys, the student does not link order and 
non-repetition to the numbers used in the calculation. 
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Sample response 10 


Use the following information to answer written-response question 3. 


Students in a math class are creating and exchanging encoded messages with a partner. 


Written Response—5 marks 


| 3. | a. Given that 630 different pairs of students are possible, algebraically determine the 
number of students in the math class. [3 marks] 

r _ _ 

n 1 — <- - 


(o-rV. r\ 


n 


- 




2 *- 

lltoO 


Co-2V.il 


n. 


(o-2V 
= a (fs-\\(c^r 


12(oO= m (r\- 

I 2UO- o^-n-\2ioO 
- 12/d 

q _ - o - \ 2UO 


\C\ 

Ajl 


- | 2CoO 

S: 

r: - 2>L # 


0 = 



C S n’4- 3 

fV£0ofHA4, 

p-f- S"fvci-^ v '4s 


ff 
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Use the following information to answer the next part of the written-response question. 


A student is asked to encode the word FACTOR by replacing each letter of the word with 
a different math symbol. There are 10 math symbols available. The student creates a key, a 
list of his letter-symbol replacements, and gives it to his partner to use to decode the word. 


b. Explain how you would determine the number of different keys that can be created for 
the word FACTOR, and determine the number of possible keys using your strategy. 

[2 marks] 


4o 1W v\Jord fACToQ. Kab U 

leA^ors. TVs 4 WV e^cVx S^pejras^_ \t_eJ 

\McVd VJSsC_ U o£ -Wl \0 . 


^ loC. <WrrvuM, AW^0 /v\W 

dl SElrtrA- W*-{S> caio W created- 


IoCl? = 2-10 


TVx-e, 2 jo cl^fejrecfV Vcx| 

^ossiWAv-Vieb. 


Total Score - 3.5 marks 

Rationale 

Part a: 3 marks 

Part b: 0.5 marks 

In part a, the response illustrates a valid algebraic process to 
determine the correct number of students in the class. The 
response also clearly identifies and explains the extraneous 
solution. In part b, the response contains an explanation that 
only addresses the selection of 6 symbols and an incorrect 
calculation for the number of keys. 
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Sample response 11 


Use the following information to answer written-response question 3. 


Students in a math class are creating and exchanging encoded messages with a partner. 


Written Response—5 marks 



a. Given that 630 different pairs of students are possible, algebraically determine the 
number of students in the math class. [3 marks] 

X= OS^OJrf 


zh - .63 0 




, (x- 2 )'-*'- 


- 6 30 


t\Cr - 


r>! 






— VU ~(>)0 * 2 

Cx-iys 

r )1(,Q 

(x-l)' 

- -— =12(0 


j6^-6 

630 '630 



X 1 - X - \1G0 
X*'X -t 26 U 'O 


6t-34;(*OS) --0 

/ \ 

£'36^0 

?c - t '33 

y X V&MAC AO vufo, IA 



nCr 
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Use the following information to answer the next part of the written-response question. 


A student is asked to encode the word FACTOR by replacing each letter of the word with 
a different math symbol. There are 10 math symbols available. The student creates a key, a 
list of his letter-symbol replacements, and gives it to his partner to use to decode the word. 


b. Explain how you would determine the number of different keys that can be created for 
the word FACTOR, and determine the number of possible keys using your strategy. 

[2 marks] 

6 math syhbob ^ b H. will Mr be 

•"So: ifOU hvvt )dCb -CM 

Sijt^bo^ %l Co /1 (Jit, (0-10 COrr\'0tnoh‘>r\j\ 

' 6('Jrhost, t IcHvQ b-txt- t/ro 6 P4 0mcmj'S m uihlch 
ijOUj TtA bw IctCor ■( 2.0 ) 

0vcnx\ 

lO^b * £ - fvfa.) 

= 2k)<720 

\ h)\u\~ 1512051 


Total Score - 4.5 marks 

Rationale 

Part a: 3 marks 

Part b: 1.5 marks 

In part a, the response illustrates a valid algebraic process to 
determine the correct number of students in the class. The 
response also clearly identifies and explains the extraneous 
solution. In part b, the response includes a partial explanation 
and the correct number of keys. The explanation does not 
explicitly address the fact that symbols cannot be repeated. 
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Sample response 12 


Use the following information to answer written-response question 3. 


Students in a math class are creating and exchanging encoded messages with a partner. 


Written Response—5 marks 


. 2 PU 


0 


3. | a. Given that 630 different pairs of students are possible, algebraically determine the 
number of students in the math class. [3 marks] 

Cn-Oirl 


- 63o 

o 31 

o! 


b^o - 




<0^0 ' 

”2. 



^ - , o (. n 0 
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Use the following information to answer the next part of the written-response question. 


A student is asked to encode the word FACTOR by replacing each letter of the word with 
a different math symbol. There are 10 math symbols available. The student creates a key, a 
list of his letter-symbol replacements, and gives it to his partner to use to decode the word. 


b. Explain how you would determine the number of different keys that can be created for 
the word FACTOR, and determine the number of possible keys using your strategy. 

[2 marks] 

\o Symbols 

YcsM? - 6 {< ^ A ' 


) "kcaz- !$ b (C-fkfs cn Kr£- uacs d °' n ^ 

each l eMtX \S lo OMfJN S(tv\fce^S. •* ^ e b^‘ ^ 

nuVnV»«f t u*d( Vkrl- UV ^ -lo -noiipi-a! 

1>S 1 \C% iir-vC W^S V t)C^ oc. fwo 

\<JkA. o&s to (cd*i oca 69*0^ 


I O v q * 2 X 7 « & X % 




Jo] 

M 1 


— i ^ 


I S I, kzv 


Total Score - 2.5 marks 

Rationale 

Part a: 1 mark 

Part b: 1.5 marks 

In part a, the response includes valid initial algebraic steps but 
does not determine the correct resulting quadratic equation. 

In part b, the response includes a partial explanation and the 
correct number of keys. The explanation does not explicitly 
address the fact that the order of the symbols is important. 
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